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(57) ABSTRACT

The ivention provides a process for working up glycol-
containing aircrait deicers, by (1) removing the suspended
impurities from the used aircraft deicer, (2) treating the prod-
uct thus obtained in such a way that the thickeners present
therein are no longer capable of gel formation, (3) before or
after step (2) establishing a pH of >7, (4) and then fractionally
distilling oif the glycols.
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PROCESS FOR WORKUP OF
GLYCOL-CONTAINING AIRCRAFT DEICERS

The mvention relates to a method for reprocessing used
aircraft de-icing agents based on glycols.

Aircraft de-icing agents based on glycols are described for
example 1 U.S. Pat. Nos. 4,358,389 and 4,744,913. They
generally comprise
(a) about 40 to 80% by weight of at least one glycol having 2

or 3 carbon atoms or of a diglycol having 4 to 6 carbon

atoms, for example ethylene glycol, diethylene glycol, pro-
pylene glycol and the like,

(b) 0.05 to 1.5% by weight of at least one polymeric compo-
nent as thickener, for example from the group of polyacry-
lates, polymethacrylates, xanthan gum and cellulose
derivatives,

(c) 0.05 to 1% by weight of at least one surfactant, for
example olefinsulionates, alkylarylsulfonates, polyox-
alkylates and the like,

(d) at least one corrosion inhibitor 1n an effective amount, for
example from the group of triazoles, imidazoles and/or
phosphoric acid esters, and

(e) at least one basic compound for adjusting the pH to from
about 7.5 to 11 and

(1) water as remainder to 100% by weight.

These aircrait de-1cing agents are applied to the parts of the
aircrait to be treated as they are (1.e. as concentrate) or fol-
lowing dilution with water for their preservation and/or for
the freeing of ice and/or snow. The de-1cing agent, which 1s
now more or less diluted with melt water and contaminated
with sand, rubber dust, o1l, combustion residues and the like,
flows from the treated parts of the aircraft into a collecting
vessel and 1s referred to as wastewater from the aircrait de-
icing or as used aircraft de-icing agent.

The used aircraft de-icing agents are sometimes disposed
of with the help of a biological wastewater treatment plant.
However—despite the good biodegradability of glycols—
this leads to an undesired burden on the wastewater treatment
plant, especially at low outside temperatures and reduced
bacteria activity associated therewith, which 1s generally the

case when using de-icing agents. A further disadvantage of
this type of disposal of aircraft de-icing agents 1s the loss of

the large amount of valuable glycol.

EP-A-0 637 620 discloses a method for reprocessing used
aircraft dicing agents based on glycol, in which
(1) the used aircrait de-icing agent is firstly filtered to separate

oif the suspended impurities,

(2) the filtrate obtained 1n step (1) 1s subjected to an ultrafil-
tration to separate oil the polymeric thickeners,

(3) the permeate obtained 1n step (2) 1s subjected to ultrafil-
tration with an anion exchanger and a cation exchanger to
separate oil any salts and 1onic compounds present, and

(4) the solution obtained 1n step (3) 1s distilled to the desired
value to remove excess water and thus adjust the glycol
content, and

(5) the glycol/water mixture obtained i1s supplied with suit-
able additives for use as aircrait de-1cing agent.

EP-A-1 889 6358 discloses a method for reprocessing gly-
col-containing aircrait de-icing agents in which they are sub-
jected directly to a separation by means of a membrane, thus
excluding a distillation 1n a subsequent method step.

It has now been observed that the de-1cing agents repro-
cessed according to the prior art still contain considerable
fractions of organic acids and their glycol esters, and also
other impurities after a number of recycling steps. These
bring about reduced long-term stability of new thickened
deicers which have been produced using de-1cing agent con-
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stituents reprocessed 1n such a way. This problem cannot be

solved by a simple distillation of the used de-icing agents

since, during distillation, the thickener present 1n the de-icing
agent produces a gel which blocks the distillation device.

The object of the mvention 1s accordingly to propose a
simple and cost-effective method which makes 1t possible to
largely recover and reuse in particular the glycols from used
aircraft de-1cing agents, and where the reusability of the gly-
cols 1s retained.

The present invention therefore provides a method for
reprocessing aircraft de-icing agents comprising glycol, in
which
(1) the suspended impurities are separated oif from the used

aircrait de-1cing agent,

(2) the product obtained 1n this way 1s treated such that the
thickeners present therein are no longer capable of gel
formation,

(3) before or after step (2), a pH>7 1s established,

(4) and then the glycols are fractionally distilled off.

In a preferred embodiment, the glycols are glycols having
2 or 3 carbon atoms or diglycols having 4 to 6 carbon atoms,
for example ethylene glycol, diethylene glycol or propylene
glycol. Particular preference 1s given to propylene glycol and
monoethylene glycol.

Preferably, 1n a first step, the constituents present 1n undis-
solved form are filtered off. These are, for example, solids
such as sand and rubber dust, also suspended matter, o1l
particles and the like. For this coarse filtration, which 1s
preferably carried out at room temperature and atmospheric
pressure, 1t 1s possible to use the customary filter materials,
for example paper, cloth, fabric and the like.

Prevention of gel formation by the thickeners present in the
used aircrait de-icing agent can take place 1n various ways.

In a first preferred embodiment, the filtrate obtained by the
coarse filtration can be subjected to an ultrafiltration through
a membrane, such that the polymeric thickener 1s separated
off. In addition, emulsified o1l, higher hydrocarbons, surfac-
tants and the like which may for example be present are also
separated off to a greater or lesser extent. The ultrafiltration
step 1s preferably carried out using an ultrafiltration mem-
brane with a nominal separation limit (cutotl) of from 1000 to
500 000, preterably with a cutotf of from 100 000 to 300 000.
The ultrafiltration membrane preferably consists of an
organic polymer or an inorganic material, preference being
given to membranes made of polysulfones, polyether sul-
fones or polyaramides. The membrane 1s preferably shaped,
as membrane modules, tubular modules, capillary modules,
plate modules and spiral coil modules. The ultrafiltration 1s
generally carried out at a transmembrane pressure of from 2 to
10 bar, preferably 3 to 6 bar. The temperature 1s from 20 to 80°
C., preferably 40 to 60° C., 1n order to reduce the viscosity of
the concentrate which increases on accumulation of the thick-
ener polymer during the ultrafiltration.

The liguid obtained after the ultrafiltration comprises
essentially glycols and water. After alkalization to pH>7, this
glycol/water mixture 1s subjected to fractional distillation 1n
order to remove the glycols from 1it.

In a turther preferred embodiment, the product of the
coarse {iltration 1s alkalized. The amount of alkalis 1s gener-
ally at least 0.1% by weight, based on the product of the
coarse filtration. Preference 1s given to an amount of from 0.3
to 3% by weight, 1n particular 0.5 to 2% by weight. Suitable
alkaline agents are, for example, oxides and hydroxides of
alkal1 metals and alkaline earth metals, such as, for example,
calcium oxide, calcium hydroxide, sodium hydroxide or
potassium hydroxide. The alkalis can be used 1n solid form or
in solution, preferably aqueous solution. The alkalized used
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aircrait de-1cing agent 1s then subjected to a first distillation
stage 1n which water 1s separated ofl. The above procedure
corresponds to process steps (2) and (3) given above.

The bottom of this first distillation stage, which comprises
the glycols, 1s then subjected to a fractional distillation in
which the glycols are produced as distillate. For the distilla-
tion, the concentrate, optionally after adjusting the pH, 1s
introduced 1nto a distillation recerver, and fractionally dis-
tilled over a distillation column. The methods and devices for
carrying out this distillation can correspond to those known 1n
the prior art. The reprocessed glycol 1s obtained as distillate.
The distillation bottom 1s discarded.

The method according to the invention 1s particularly suit-
able for used aircrait de-1cing agents which comprise, besides

walrter,
(a) 1 to 60% by weight, preferably 5 to 50% by weight, of at

least one glycol having 2 or 3 carbon atoms or a diglycol

having 4 to 6 carbon atoms, for example ethylene glycol,

diethylene glycol, propylene glycol,

(b) up to 0.8% by weight, preferably 0.05 to 0.5% by weight,
of the specified water-soluble polymers from the group of
polyacrylates and polymethacrylates,

(c) about 0.01 to 1% by weight of the specified surfactants,
preferably from the group of amionic surfactants, for
example sulfonates such as olefinsulionates and alkylben-
zenesulfonates,

(d) about 0.001 to 0.1% by weight of corrosion inhibitor,
preferably from the group of triazoles.

The stated composition refers to the aircraft de-1cing agent
prior to 1ts use.

The desired quality of the glycols obtained with the method
according to the invention 1s stipulated by the following cri-
teria:

a) a surtactant concentration of less than 100 ppm

b) a water content in accordance with DIN 51 777 of max.
0.5% by weight

¢)a glycolic acid content of less than 100 ppm, preferably less
than 20 ppm

d) a formic acid content of less than 100 ppm, preferably less
than 20 ppm

¢) a lactic acid content of less than 100 ppm, preferably less
than 20 ppm
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1) an acetic acid content of less than 100 ppm, preferably less
than 20 ppm

g) a propionic acid content of less than 100 ppm, preferably
less than 20 ppm

The desired content of glycol esters of the acids specified

under ¢) to g) at most as high as the content of the acids.

The mnvention claimed 1s:

1. A method for reprocessing a used aircraft de-icing agent
comprising glycol and suspended impurities, wherein the
method comprises the steps of:

(1) separating oif the suspended impurities from the used
atrcraft de-icing agent to form a partially reprocessed
used aircrait de-icing agent,

(2) treating the partially reprocessed used aircraft de-icing
agent obtained from step (1) such that any thickeners
present therein are no longer capable of gel formation,

(3) before or after step (2), adjusting to a pH>7 by adding
potassium hydroxide,

(4) followed by fractionally distilling off the glycols.

2. The method as claimed 1n claim 1, in which the separat-
ing off step (1) involves a coarse filtration, and a subsequent
ultrafiltration through a membrane.

3. The method as claimed 1n claim 1, wherein the partially
reprocessed used aircraft de-icing agent from step (1) 1s alka-
lized and then subjected to a first distillation stage 1n which
water 1s separated off.

4. The method as claimed 1n claim 3, wherein the alkaliza-
tion takes place with at least 0.1% by weight of potassium
hydroxide, based on the partially reprocessed used aircrait
de-icing agent from step (1).

5. The method as claimed in claim 1, wherein prior to being
used to de-ice an airplane, the used aircraft de-icing agent
comprises,

(a) 1 to 60% by weight, of at least one glycol having 2 or 3

carbon atoms or of a diglycol having 4 to 6 carbon atoms,

(b) up to 0.8% by weight of water-soluble polymers
selected from the group consisting of polyacrylates and
polymethacrylates,

(¢) 0.01 to 1% by weight of surfactants, and

(d) 0.001 to 0.1% by weight of corrosion inhibitors, with

the remainder being water.
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